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ABSTRACT
Function, Impairment, and Disability are words 

in which many physicians have little interest. Most 
physicians are trained to deal with structure and 
physiology and not function and disability. The 
purpose of this article is to address some of the 
common questions that many physicians have with 
the use of functional capacity evaluation and dis-
ability and also to provide a unifying model that 
can explain the medical and societal variables in 
predicting disability. We will first define the func-
tional capacity evaluation (FCE) and explore the 
different types available as well as their uses. We 
will review several studies exploring the validity 
and reliability of the FCE on healthy and chronic 
pain patients. We will examine the few studies 
that look into whether an FCE is predictive of 
return to work and whether an FCE is predictive 
of disability. In the second half of this article, we 
will focus on the Assessment of Disability from 
the origins of the United States Social Security 
Administration to a bold new concept, the World 
Health Organization’s International Classification 
of Function, Disability and Health. 

FUnCTIOnAl CApACITy EvAlUATIOn:  
WHAT IS IT?

In order for us to assess function, ideally we would 
like an instrument that can reliably measure the func-
tional physical ability of a person to perform a work-
related series of tasks. Terms used to judge reliability 
include intra-rater reliability, test-retest reliability, and 
inter-rater reliability. Additionally, an FCE instrument 
should be valid. A valid instrument should measure what 
it intends. Face validity implies that the test appears to 
measure what it intends to measure and is plausible. 
Content validity implies the test seems related to the 
construct which it is intended to measure. Concurrent 
validity, or criterion-related validity, implies the test is 
well correlated with an established “gold standard.” 
Although we would ideally like all tests to be measured 
against such a “gold standard,” much of medicine can-
not be measured as such. The function of an individual 
is definitely not something that has a universal “gold 

standard.” Construct or convergent validity implies that 
the test is well correlated with a theoretical expectation, 
something researchers should be able to elucidate.

Over the past twenty years, many researchers have 
tried to develop functional capacity evaluation instru-
ments. Matheson provided one of the earliest examples 
in 1984. Isernhagen followed in 1988 with the suggestion 
that a multidisciplinary team should assist in determin-
ing a person’s functional capacity. Hart in 1994 also 
advocated a physician and physical therapist working in 
conjunction to assess a patient’s resulting impairment. 
There are approximately 10 different types of commonly 
used functional capacity evaluations. These include 
the Blankenship, Ergos Work Simulator and Ergo-Kit 
variation, the Isernhagen Work System, Hanoun Medical, 
Physical Work Performance Evaluation (Ergoscience), 
WEST-EPIC, Key, Ergos, ARCON, and AssessAbility.

WHy WOUlD OnE USE A FUnCTIOnAl 
CApACITy EvAlUATIOn?

Functional Capacity Evaluations are used for a variety 
of reasons. One can use an FCE to develop a treatment 
program, to measure the physical abilities of patients 
before and after a rehabilitation program, to modify a 
rehabilitation treatment, to evaluate whether an injured 
worker can work, and to determine when he/she can 
return to work.

SO ARE FUnCTIOnAl CApACITy 
EvAlUATIOnS RElIABlE AnD vAlID?

Gottebarge and Wind et al.1 studied 4 of the more 
common functional capacity evaluation instruments and 
identified 12 papers which assessed either the reliability 
or validity of these instruments. They found that the 
Isernhagen Work System had consistent inter-rater reli-
ability and predictive validity, but the intra-rater reliability 
was not rigorous enough for conclusion. Without a gold 
standard with which to compare, neither the Ergo Work 
System nor the Ergo Kit system demonstrated concur-
rent validity. There was no study found that documented 
the reliability and validity of the Blankenship System. 
The authors concluded that more rigorous studies are 
needed to demonstrate the reliability and validity of 
Functional Capacity Evaluations especially the Blanken-
ship, Ergo Work System, and Ergo-Kit systems. They did 
find that the reliability of the Isernhagen Work System 
was good. Another study by Reneman2 in 2004 studied 
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28 adults with the Isernhagen Work System, during a 2 
day evaluation. However, a review of that article demon-
strates two patients who developed acute low back pain 
“unrelated” to the first testing session. Therefore, two 
subjects returned for the second test 2-3 weeks later. 
However, 1 developed acute low back pain after the 
first session and performed only half of the items on 
the second session. Although this study demonstrated 
reliability and validity of the Isernhagen Work System, 
a 10% minor complication rate of the development of 
back pain can be troublesome when testing patients who 
already have back pain.

So, naturally our next question is how reliable and 
valid are functional capacity evaluations in patients with 
chronic back pain? Brouwer and Reneman3 investigated 
the test-retest reliability of the Isernhagen Work Systems 
Functional Capacity Evaluation in patients with chronic 
low back pain. They studied 30 adults with chronic 
back pain and asked them to complete two Functional 
Capacity Evaluation sessions within 2 weeks. Twenty-
seven patients completed both sessions, and there was 
partial data for 2 patients. They defined some statisti-
cal variables as reliable and found that most of their 
variables were indeed reliable. However, there were 4 
subtests that did not achieve their agreed upon standard 
of reliability.

If we have evidence that a Functional Capacity Evalu-
ation is indeed somewhat reliable and valid, we next 
should focus on this instrument’s ability to predict a 
patient’s return to work. Gross, Battle, and Cassidy4 
evaluated the prognostic value of functional capacity 
evaluations in patients with chronic low back pain in a 
2-part study in Spine in 2004. They found that the floor 
to waist lift test was predictive of the number of tasks 
failed. Some other researchers found disagreements in 
how the authors defined their endpoint in return to work 
and time until the claim was closed. It is common for 
a completed functional capacity evaluation to result in 
the closure of a claim, though the actual performance 
on the FCE may not be predictive of return to work. In 
essence, by having a functional capacity evaluation, a pa-
tient is likely to be put in a position of deciding whether 
he or she is willing to return to work. The closure of a 
claim often results in a proximate suspension of disabil-
ity benefits. This suspension of disability benefits was 
observed in many studies an average of 32 days after 
the completion of a functional capacity evaluation. Some 
other flaws include that there were some unemployed 
patients who were tested who had no specific return to 
work opportunities. They concluded that the influence 
of psychosocial and contextual factors on return to work 
are significant. They recommended that further studies 
of return to work would preferably use cohorts of clients 

who have a realistic option of returning to work within 
the same company. In addition, they found that time 
off work may actually be a stronger predictor of return 
to work. In summary, they concluded that functional 
capacity evaluations are most accurately considered 
behavioral tests influenced by many factors, including 
physical ability, beliefs, and perceptions. Therefore, these 
results should be interpreted within the subject’s broad 
personal and environmental context.

So can a functional capacity evaluation predict sus-
tained recovery? In the second part of the Gross and 
Battle5 study, the authors tried to evaluate the prognostic 
value of functional capacity evaluations in patients with 
chronic back pain. They defined sustained recovery as 
no new claim of total temporary disability within the time 
period studied. Several researchers had trouble with this 
definition because some employees may have a new in-
jury in a different part of the body with the resumption 
of total temporary disability benefits. They also defined 
sustained recovery as no new claim opened and no old 
claim reopened. They found that 46 of the 226 patients 
or 20% had recurrent low back pain following their func-
tional capacity evaluation. Surprisingly, those who had 
the lower number of failed tests were actually associated 
with a higher risk of recurrence. Perhaps these were the 
patients that were physically doing well, but had some 
motivational or psychosocial barriers that were not ad-
equately addressed. Apparently, the clinicians felt it was 
easier to get them back to work than to address those 
difficult issues. Therefore, the authors concluded that 
the ability of an FCE to identify claimants who are safe 
to return to work is suspect. Perhaps the FCE process 
and its administration are only as good as the examiner. 
In a follow-up of these studies,6 the authors concluded 
“performance on functional capacity evaluations is influ-
enced by physical factors, perceptions of disability, and 
pain intensity. Therefore, FCEs should be considered 
behavioral tests influenced by multiple factors including 
physical ability, beliefs, and perceptions.”

So, if in fact an FCE is primarily a behavioral test 
without a true gold standard, we must reexamine our 
concepts of disability. The Social Security Administra-
tion was developed in 1954 in an effort to ensure that 
those individuals in our society who could not function 
without state or federal assistance had the ability to live 
within our society. Similarly, the American Medical As-
sociation was asked to provide some type of objective 
measurement of disability. Perhaps the oldest system 
of disability was the McBride system, which was based 
upon the workers compensation boards in 1936. The 
American Academy of Orthopaedic Surgeons developed 
a manual in 1962 to incorporate common orthopaedic 
injuries and define the associated disability with these 
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injuries. Kessler’s Disability: Determination and Evalua-
tion was published in 1970.

So we now get back to one of our original questions 
—what is the difference between impairment and dis-
ability? Impairment is defined by the AMA Guides as an 
alteration of an individual’s health status that has been 
assessed by medical means. The Florida Impairment 
Schedule defines an impairment as an anatomic or func-
tional abnormality or loss after MMI has been achieved. 
The common thread with impairment is that the problem 
is typically with the organ or body part. Impairments can 
be minor (e.g., a finger amputation), or devastating such 
as a cervical spinal cord injury resulting in quadriplegia. 
None of these definitions include the effect of the impair-
ment onto the individual’s ability to function in society. 
Disability is the term used to describe this relationship 
and relates to an individual’s inability to complete a task 
or duty. Common themes include consideration of many 
factors beyond impairment, beyond loss or deficit in psy-
chological, physiological, anatomic structure. Disability 
encompasses vocational, educational, psychosocial, and 
financial factors.

SO WHy CAn WE nOT pREDICT  
DISABIlITy BETTER?

Is it a result of an inadequate understanding of 
anatomy and physiology? Probably not. Our CT scan-
ners and MRI scanners have become increasingly bet-
ter at spatial resolution. Is it a result of an inadequate 
understanding of function? Probably not since there are 

some instruments that are valid and reliable in assess-
ing our physical capacity. Instead, it is most likely due 
to a failure to define disability. We can all recognize a 
disabled child with spina bifida or cerebral palsy. There 
are many disabled young children who have attended 
mainstream schools, received excellent education, have 
essentially no or few activity limitations, and participate 
fully in society. Why does a physically adept masonry 
worker who had at least the same or more opportuni-
ties in society, acquire a “disabled” label at the age of 
45 simply due to back pain? 

Perhaps a better model exists for evaluating structure, 
function, activity limitations, and participation in society. 
Though many factors contribute to the determination of 
disability, the common ones include physical, cognitive, 
vision, and hearing. However, mental health, culture, 
social institutions, and physical environments can also 
be variables that are necessary to control for when 
evaluating disability.

In our medical practices, we are very structure 
oriented. We rarely have difficulty identifying patients 
who cannot see, hear, etc . . . Physicians trained to 
treat patients with chronic pain are ever more adept at 
identifying depression and making appropriate treatment 
referrals.

The Social Model of Disability exists upon a spec-
trum that defines the degree to which an impairment is 
disabling in relation to individual attitudes and societal 
structure. The social environment may actually dis-
able the person. It may be society’s response or lack 

FIGURE 1: Individual v. Social Models of Disability

Figure 1. Individual v. Social Models of Disability.
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of response that forms the basis of social disadvantage 
experienced by these disabled persons. This model 
attempts to direct rehabilitation efforts toward society 
to increase access to services and to include disabled 
people into societal activities.

However, many of our patients complain to us that 
they do not have access to jobs, do not have the training 
to go back to work, do not have the finances to retrain 
or the education to make a change. These are societal 
factors that clearly influence disability determination. 
While it is not uncommon to think that all patients 
need to pull themselves up by the bootstraps, this is an 
unrealistic expectation.

More recently, the World Health Organization com-
missioned the International Classification of Function, 
Disability, and Health.7 This new classification system is 
based upon a biopsychosocial model of disease of which 
pain physicians are very aware. It includes the body or 
organ systems that are affected but also adds a dimen-
sion of functioning to incorporate all bodily functions, 
activities, and participation. Participation restrictions are 
dimensions of activities that an individual is unable to 
perform at a level appropriate to their capacity. Clearly, 

one can see that a disease process affects the individual 
as well as the way he interacts with his environment.

Let us explore a debilitating condition like blindness 
within the context of the ICF model (See Figure 2). 
There are numerous disease processes such as macular 
degeneration, retinitis pigmentosa, and optic neuritis that 
produce obvious structural and physiologic organ system 
abnormalities. The impact these diseases have upon our 
personal ability to ambulate, dress, and groom ourselves 
must be examined. Participation in some life activities, 
like driving, is impossibile and this could be rated when 
their performance is at full capacity. However, without 
Braille books or Seeing Eye dogs within their environ-
ment allowing them to participate in societal activities, 
the performance of the visually impaired could be signifi-
cantly less than their capacity with these adaptive aids. 
A patient’s motivation and social support of course are 
integral parts of their overall level of function. 

If we next imagine how children with spina bifida 
can fit within this model (Figure 3), we can see that 
they may have impairments in lower extremity strength, 
mobility, bowel and bladder control and skin sensation. 
Children’s functional abilities can be enhanced with 

FIGURE 2: ICF Model for Blindness

Figure 2. ICF Model for Blindness.
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the using wheelchairs and other items to enable them 
to perform up to their best capacity. They should have 
few restrictions in their ability to go to school or find a 
reasonable workplace. However, if a particular child with 
spina bifida were placed solely in a position that required 
him to work a physically demanding occupation, his 
capacity might be less than his performance, thereby 
making him more susceptible to disability than a similar 
individual working as a professional engineer. 

Taking the next step, we move on to using this ICF 
Model as was described in Wittink8 et al. in the Clinical 
Journal of Pain in 2004. In this condition, adults with 
chronic back pain may have some limitation or impair-
ment in pain, anxiety, range of motion, strength, endur-
ance, cognition, attention, memory, sleep, or depression. 
They may also have difficulty in carrying out activities 
of daily living including sitting, standing, walking, or 
using stairs. Some may be able to sit and stand dur-
ing the day, others may be able to walk only 2 blocks  
before they are limited by their neurogenic claudication. 
These activities in the blue box are easily measurable 
(Figure 4). However, the other boxes in the diagram 

including Participation, Personal Factors, and External 
Factors are not easily measurable and can play pivotal 
roles in a patient’s ability to function within society. 
These are exactly the missing links that indicate why 
a Functional Capacity Evaluation is not able to provide 
high predictive value of disability. 

ICF MODEl FOR ADUlT WITH CHROnIC  
BACk pAIn: TRAInIng FOR THE OlyMpICS
I will conclude by adapting Wittink’s diagram and 

including how these other factors are essential in the 
overall treatment of a patient with chronic back pain. 
In many senses, there are several dimensions that one 
needs to understand to train understand a complex 
problem such as chronic pain. There will obviously 
continue to be a need for physicians trained in the 
proper treatment of chronic pain. There will be a need 
for physical therapists who are skilled in the measure-
ment of functional abilities, although it may not need to 
be with a full-scale functional capacity evaluation. The 
missing links include what our colleagues trained in 
vocational rehabilitation, social work, and psychology 

FIGURE 3: ICF Model for Children with Spina Bifida

Figure 3. ICF Model for Children with Spina Bifida.



J. J. Chen

126  The Iowa Orthopaedic Journal

can add to improve a person’s performance up to his or 
her capacity. The missing ring (Figure 5) includes those 
personal factors that are innate and are not likely to be 
changed with any of our interventions. While we need 
to respect that all people are different in their motivation 
and inner workings, we must make sure that we are not 
a part of the problem by becoming an enabler of chronic 
pain, confusing patients with the use of unnecessary pain 
medications, or further disabling them with our medical 
experience. By understanding these concepts we can 
provide our patients with excellent care and enable them 
to optimize their performance and capacity in fulfilling 
their societal roles. 

FIGURE 4: ICF Model from Wittink

Figure 4. ICF Model from Wittink. 
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